Evaluation of the roles of apoptosis, autophagy, and mitophagy in the loss of plating efficiency induced by Bax expression in yeast.
We found recently that, in yeast cells, the heterologous expression of Bax induces a loss of plating efficiency different from that induced by acute stress because it is associated with the maintenance of plasma membrane integrity (Camougrand, N., Grelaud-Coq, A., Marza, E., Priault, M., Bessoule, J. J., and Manon, S. (2003) Mol. Microbiol. 47, 495-506). Bax effects were neither dependent on the presence of the yeast metacaspase Yca1p and the apoptosis-inducing factor homolog nor associated with the appearance of typical apoptotic markers such as metacaspase activation, annexin V binding, and DNA cleavage. Yeast cells expressing Bax instead displayed autophagic features, including increased accumulation of Atg8p, activation of vacuolar alkaline phosphatase, and the presence of autophagosomes and autophagic bodies. However, the inactivation of autophagy did not prevent and actually slightly accelerated Bax-induced loss of plating efficiency. On the other hand, Bax expression induced a fragmentation of the mitochondrial network, which retained, however, some level of organization in wild-type cells. However, when expressed in cells inactivated for the gene UTH1, previously shown to be involved in mitophagy, Bax induced a complete disorganization of the mitochondrial network. Interestingly, although mitochondrially targeted green fluorescent protein was slowly degraded in the wild-type strain, it remained unaffected in the mutant. Furthermore, the slow loss of plating efficiency in the mutant strain correlated with a loss of plasma membrane integrity. These data suggest that Bax-induced loss of growth capacity is associated with maintenance of plasma membrane integrity dependent on UTH1, suggesting that selective degradation of altered mitochondria is required for a regulated loss of growth capacity.